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This invention c'oncerns the manufacture of light 
weight concrete and more particularly the invention 
relates to an improvement in the manufacture 0% 
cured porous or cellular“ 1i ht-wehighgggncrem... 
As is well Efiown, manu acture of steam-cured porous 

or cellular light-weight concrete principally takes place 20 
as follows: 

ture so 0 am __y__ 

if ~required, reinforced. After the mixture has solidi?ed, 
the mwolds‘afei?‘sé'rted in autoclaves in which the concrete 
mixture is subjected to the action @steamnndenpres; 
W During this treatment the lime components chemi 
cally react with the siliceous materials. This reaction 30 
results in the formation of calcium hydrosilicates which 
form a ?ltered crystal mass imparting to the product its 
strength properties. 
As lime-containing. binders used in.the process Portland 

gwggg'iiiatural cement, slag cement, puzzolana cement, 
blast- urnace slag, slaked and ,unslaked lime, hydraulic 
lime or the like may be'mentioned. - 
terials may consist of ?n; sandI grgimdasand, sto 7 _‘ " 
blast-furnace slag, c y, puzzo anas such as ?y ash, burnt 
shal_e,.humL clay, tile ?our, diatomaceous' earth and the 
like. 
“'In addition, ?llers of different kinds and setting and 
hardening regulators, such as sugar and gypsum, may 
be added. 
The 

be produced by additio ' (porous) aggregates to 
the concrete mixture or by producingwppreseqn?lowing 
pores to be forn_1_e§"_in_the.nia§§TMProducing pores in the 
cmhiay be effected in different manners: by 

10 

15 

W e mix 
s, rendueiporoue and; 25 

35 

40 
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casting the mass with a large surplus of water in which 50 
case sedimentation before setting or hardening of the con 
crete must be prevented by employing especially ?nely 
ground solid components and addition of stabilizers, for 
example ?nely divided asbestos; ' ' ' Wows-em 
other gases into the mass in which-case Wres thus 
formed are stabilized by addition of a f ' nt, for 

- . . . , and, maybe_,_glso,_a.foam 

stabilizingagent, s lue' by'mfigiigiiiitirnatelya sep: 
arately prepared and stabilized foam with themass; by 
addiggmtheconeretemixtur'e"'a'?nely ,dividedmgtal, Faf 
pable smegma mass, such as aluminum 
powder, thereby causing an expansion of the mass, imme 
diately before the mixing solidi?es. 
The molds used in the process may be of a size and 

shape directly corresponding to the dimensions and shape 
of the ?nished concrete body, or also the molds may be 
divided into a number of compartments for simultaneous 
production of a number of such bodies. It is very cus 
tomary, however, to employ large molds the contents of 
which are divided into smaller pieces or bodies, such as 70 
blocks or slabs, before or after steam-curing. 

If the concrete is to be reinforced, the reinforcement 
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may be effected by placing reinforcing rods, mats or 
cages or reinforcing steel or iron in the molds and ?xing 
them in a suitable manner, whereupon the concrete mix 
ture is poured into the mold. If the concrete mass is to 
be divided subsequently into a number of pieces or bodies, 
as indicated above, several reinforcing members or units 
are inserted, one for each part, arranged in such a man 
ner that the division may be effected without hindrance 
of the reinforcement. , 
The steam-curing of the concrete takes“ place under a 

pressure which may vary between 2 and 20 ligf?m.a ‘but 
usually lies between 5 and 10 kg./cm.?. 

In the manufacture of steam-cured light-weight con 
crete bodies as indicated above it sometimes occurs that 
crack formatign takes plaggigt/hghodicainnhewiteam 
curing operation. Especially in the case of producing 
reinforced concrete bodies this tendency is pronounced. 
This is apparently due to the fact that the concrete mass 
is subjected to a shrinking in relation to the reinforce 
ments and the steel mold. 

It has now been found, according to the present inven 
tion, that this considerable disadvantage may be obviated 
by adding a small amount of a ?nely divided slow hy-‘I 
dratingw burntu magnesia to the light-weighfc'oncrete 
mixture. The amount of magnesia required to obtain a 
satisfactory result should be at least about 0.5% by 
weight, based on the solid componen s o e concrete 
mixture, but is generally higher, for example 2—5%, or 
even more, up to 10%. A suitable magnesia product 
for this purpose is obtained by burning magnesite.‘ In 
stead of pure magnesia, it is also possible to employ burnt 
dolomite, which is added in a sui?cient quantity, accord 
ing to its content of magnesia-generally about 50% 
to supply the same magnesia content in the concrete mix 
ture, as indicated above. 

It is important that the burning of the magnesia has 
taken place at a su?iciently high temperature to produce 
a slow hydrating product. For this purpose a tempera 
ture of at least 900° C. is necessary and the best results 
are obtained with temperatures above 1200° C. In case 
of using dolomite, the burning temperature should be 
still higher, for example 1300-1700“ C. Thus, for ex 
ample, so-called sintered dolomite which has been burnt 
at a temperature of about 1400° C. has been found ex 
cellent for the purpose in question. 

Further, the added magnesia should be so ?nely di 
vided that it can be distributed fairly homogeneoulsy in 
the concrete mixture. On the other hand, the magnesia 
should not be too ?ne-ground, since this may give rise 
to a too rapid slaking or hydration. It has been found 
that a degree of ?neness corresponding to the ?neness of 
ordinary Portland cement is suitable. That is to say, 
the speci?c surface of the magnesia should be within the 
range of 1000-5000 cmF/g. and preferably within the 
range 2000-3000 cm?/g. 
The grinding of the burnt magnesite or dolomite may 

either be carried out separately or together with one or 
more of the other components of the light-weight concrete 
mixture. When using dolomite it may even be subjected 
to wet-grinding, for example together with sand, without 
any slaking of the magnesia taking place, due to its slow 
hydrating power at ordinary temperature. 
As a further example of a material which may be used 

as a magnesia containing addition may be mentioned cer 
tain lignite ashes having a magnesia content of at least 
10%. Such ashes meet the requirements both regarding 
the burning temperature and the ?neness of the product, 
and may be addedin a suitable amount to obtain the re 
quired magnesia content of the light-weight concrete mix 
ture, as indicated above. 

In other respects, apart from the addition of the burnt 
magnesia, the manufacture of steam-cured light-weight 
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concrete according to the invention is carried out in the 
conventional manner, as described above. The lime con 
taining binder and the siliceous materials may be selected 
among the materials mentioned in the examples above. 
For example, the proportions of the solid components of 
the light-weight concrete mixture according to the inven 
tion may suitably be within the following ranges: 
Lime containing binders within the range of about 10 

to 35% by weight. 
Finely divided siliceous materials within the range of 

about 75 to 50% by weight. 
Other materials, including burnt magnesia, for example 

2 to 5%, porosity producing agents, for example a gas 
developing metal, such as aluminum powder, in an amount 
of 0.01 to 1.0% by weight, or a foam producing agent, for 

examplegfhydrolizygimqtgigor an alkyl sulfonate, in an 
a‘n't?unt o 0.1 to 6%, and, maybe, small amounts of set 
ting regulators, such as gypsum or Sugar, for example 
sugar in an amount of about 1% by weight, ?llers etc., 
in total 15% by weight. 
The composition is intimately mixed with water in a 

quantity sufficient to form a grout or slurry of suitable 
consistency which is poured into molds, whereupon steam 
curing of the mixture is carried out under a pressure of 
about 5-10 kg./cm.2, for example, during a period of 
5-30 hours. 
The explanation of the satisfactory effect of the addi 

tion of magnesia according to the present invention may 
be. as follows: magnesia possessing the properties indicated 
above is only slaked (hydrated) very slowly at an ordinary 
temperature, whereas slaking under hydrothermal condi 
tions, i.e. under steam-curing conditions, takes place com 
paratively rapidly. Since slaking is followed by an ap 

_ preciable increase in volume, it will counteract shrinkage 
of the concrete mass in the steam-curing and may even 
produce a slight swelling during the steam-curing treat 
ment. In this way crack formation in the concrete bodies 
in the steam-curing operation is practically completely 
eliminated. 
The manner of carrying out the invention in practice 

is described more in detail in the following examples. 

Example 1.-—Manufacture of steam-cured light-weight 
concrete from ground sand and cement 

Composition of concrete mixture: Parts by weight 
Sand ___________ .. 100-300, preferably 165-225 
Cement 100 
Water __________ __ 100-250, preferably 148-215 
Burnt magnesia ___._ 2- 10, preferably 4- 8 

he sand should have a speci?c area of 500 to 5000 
cm?g. and should contain at least 20% quartz or other re 
active silicic acid. The cement may be ordinary Portland 
cement, slag cement or puzzolana cement. Magnesia 
burnt at a temperature above 1200° C. and having a spe 
ci?c surface of 2000-3000 ctn?/g. may be added in the 
form of pure magnesia, dolomite or lignite ashes, the 
quantities being so selected that the MgO-content will al 
waye lie within the stated limits. 
The components are mixed and rendered porous in a 

suitable manner, for example, by adding 0.1-1.0 part by 
weight of aluminum powder, or 0.1-3 parts by weight of 
a foaming agent, such as hydrolyzed protein, saponine, 
alkylarylsulfonate, or some other known type of foaming 
agent, in which latter case porosity is produced in the mass 
by blowing air therein or beating up the mass. Instead 
thereof, it is also possible to add a stable foam and mix 
it intimately with the mass. After the mass has been cast 
in the molds, it is allowed to expand in the case of using 
gas developing agents, until the mold is full. When em 
ploying the foaming methods the mold is ?lled directly 
with the mass which has been rendered porous. 
The molds are then allowed to stand at room tempera 

ture or at a slightly raised temperature for 4-12 hours, so 
that the mass can solidify and can be divided into smaller 
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pieces, if necessary. The mass is then inserted, with or 
without the molds, in the autoclaves. The latter are closed 
and the pressure is raised by the admission of steam. The 
raising of the temperature should take place uniformly 
and not too rapidly during a period of 1-6 hours. The 
autoclaves are then maintained under pressure for 5-20 
hours, whereby the steam-curing reaction takes place. The 
pressure in the autoclave is subsequently lowered which 
should be done at a moderate speed during 1-4 hours. 
Example 2.-Manufacture of steam-cured gas concrete 

from burnt shale and hydraulic lime 

Composition of concrete mixture: Parts by weight 
Burnt shale ______ .__ 150-400, preferably 200-350 
Unslaked hydraulic lime _____________ -_ 100 
Water _ 150-300 

Aluminum powder _____________________ __ 0.1-0.5 

Burnt magnesia ______ __ 3.5-10, preferably 8- 9 

The mass is cast in molds in which it is allowed to ex 
pand, after which it is treated in the same manner as de 
scribed in the previous example. 

Example 3.—Manufacture of steam-cured light 
aggregate concrete 

Composition of concrete mixture: 
Cement 
Lime, slaked ______________________ .._ 

Fine sand ________________________ __ 

Fly ash or burnt shale ______________ __ 
Dolomite, burnt ___________________ .._ 

Water 
Light aggregate, for example, expanded 

clay or shale ___________________ ..._. 400-1000 

The components are mixed and the mixture is ?lled into 
the molds under vibration. The molds can then be in 
serted directly in the autoclaves. 

Parts by weight 
50-100 

0-50 
100-200 
0-100 
10-30 

100-200 

Example 4.—Manufacture of light-weight concrete from 
wet-ground sand and a lime-containing mineral binder 

100-300 parts of quartz sand are ground together with 
100-250 parts of water and 4-20 parts of burnt dolomite. 
The grinding is preferably carried out in a ball or rod 
mill. The mixture is ground down to a speci?c surface 
of 1000-5000 cmP/g. The sludge so obtained is mixed 
with 100 parts of Portland cement, or unslaked lime, and 
rendered porous and further treated in the same manner 
as indicated in Example 1. 

It should be mentioned that the phrase “the concrete 
mixture is rendered porous” or similar expression used 
herein is intended to cover all methods of producing a 
porous light-weight concrete indicated in the speci?ca 
tion. Likewise, the expression “porosity producing 
agent, used herein or in the appended claims is intended 
to cover all kinds of gas developing metals, foam pro 
ducing agents or foams, adapted for producing a porous 
light-weight concrete. 
What I claim is: 
1. In the manufacture of steam-cur ilighgweight 

concrete bodiesL the process which comprises forming a 

hindgp ith a hi h conte Iim a r561 “divided sili 
ceouimerial adapted to chemically react with e e 

orm calcium h drosilicates, porosity producing agent 
and water, and incorporating with said concrete mixture 

a ?nely divided mmmwt a temperature of at least 900° C. an a ing a neness 
corresponding to a speci?c surface within the range 1000 
5000 cmF/g. in an amount of about 0.5% to 10% by 
weight, based on the solid components of the concrete 
mixture, to prevent formation of cracks in the concrete 
bodies in the steam-curing operation. 

2. The process as claimed in claim 1, wherein the 
magnesia has been burnt at a temperature above 1200° C. 

3. In the manufacture of steam—cured porous light 
75 weight concrete bodies, the process which comprises 

mixture comprising a ?nely divided mineral, 



5 
forming a concrete mixture comprising a ?nely divided 
mineral binder with a high content of lime, a ?nely 
divided siliceous material adapted to chemically react 
with the lime to form calcium hydrosilicates, a metal 
capable of developing gas in the concrete mlxture and 
water, and incorporating with said concrete mixture a 
?nely divided slow hydrating magnesia burnt at a tem 
perature above 1200° C. and having a ?neness corre 
sponding to a speci?c surface within the range 1000-5000 
cm?/g. in an amount of from 0.5% to 10%, based on 
the weight of the solid components of the concrete mix 
ture, to prevent formation of cracks in the concrete bodies 
in the steam-curing operation. 

4. The process as claimed in claim 1 wherein the 
porosity producing agent is a ?nely divided metal capable 
of developing gas in the concrete mixture. 

5. The process as claimed in claim 4 wherein the 
metal is ?nely divided aluminum. 

6. The process as claimed in claim 1 wherein the 
porosity producing agent is a foam-producing substance. 

7. The process as claimed in claim 3 wherein the 
speci?c surface of the burnt magnesia is within the range 
2000-3000 cmP/g. 

8. The process as claimed in claim 3 wherein the burnt 
magnesia is added in the form of burnt dolomite burnt 
at a temperature above 1300" C. 

9. The process as claimed in claim 3 wherein sugar 
is added as a setting regulator. 

10. In the manufacture of steam-cured porous light’ 
weight concrete bodies, the process which comprises 
forming a concrete mixture comprising a ?nely divided 
mineral binder with a high content of lime, a ?nely 
divided siliceous material adapted to chemically react 
with the lime to form calcium hydrosilicates, a small 
amount of aluminum powder and water, and incorporat 
ing with said concrete mixture a ?nely divided slow 
hydrating magnesia burnt at a temperature above 1200° 
C. and having a ?neness corresponding to a speci?c sur 
face within the range 2000-3000 cmF/g. in an amount 
of about 2-5% by weight, based on the solid components 
of the concrete mixture, to prevent formation of cracks 
in the concrete bodies in the steam-curing operation. 

11. A process for manufacturing steam-cured rein 
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forced light-weight concrete bodies, which comprises -. 
forming a concrete mixture comprising a ?nely divided 
mineral binder with a high content of lime, a ?nely divided 
siliceous material adapted to chemically react with the 
lime to form calcium hydrosilicates, a metal capable of 
developing gas in the concrete mixture and water in a 
quantity sufficient to form a slurry, and incorporating 
with said concrete mixture a ?nely divided slow hydrating 
magnesia burnt at a temperature above 1200° C. and 
having a ?neness corresponding to a speci?c surface with 
in the range 1000-5000 cm.’/ g. in an amount of 0.5% to 
10% by weight, based on the solid components of the 
concrete mixture; arranging a mold with reinforcements 
inserted therein; pouring said concrete slurry into the 
mold; and subjecting the concrete mixture to a steam 
curing treatment. 

12. A process for producing steam-cured porous light 
weight concrete, which comprises forming a mixture 
comprising, based on the weight of the mixture, from 
10 to 35% of a lime-containing mineral binder, from 50 
to 75% of a ?nely divided siliceous material, from 0.5 
to 10% of a slow hydrating magnesia burnt at a tem 
perature above 1200° C. and having a speci?c surface 
within the range 1000-5000 cm.2/g., a small amount of 
a metal capable of developing gas in the concrete mixture 
and a setting regulator, adding water in a quantity suffi 
cient to form a slurry, and subjecting the concrete mixture 
so obtained to a steam-curing treatment under a pressure 
of about 4-10 kg./cm.2 

13. The process as set forth in claim 12, wherein the 
setting regulator is selected from the groups consisting 
of sugar and gypsum. 
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14. A process for producing steam-cured porous light‘ 
weight concrete, which comprises forming a mixture 
comprising, based on the weight of the mixture, from 
10 to 35% of a lime-containing mineral binder, from 50 
to 75% of a ?nely divided siliceous material, from 0.5 
to 10% of a slow hydrating magnesia burnt at a tem 
perature above 1200° C. and having a speci?c surface 
within the range 1000-5000 cmF/g, a porosity produc 
ing agent in the form of a hydrolized protein in an amount 
of 0.1 to 6% by weight based on the solid components of 
the concrete mixture, and a setting regulator, adding 
water in a quantity su?icient to form a slurry, and sub 
jecting the concrete mixture so obtained to a steam-cur 
ing treatment under a pressure of about 4-10 ltg./cm.2 

15. A process for producing steam~cured porous light 
weight concrete, which comprises forming a mixture 
comprising, based on the weight of the mixture, from 
10 to 35% of a lime~containing mineral binder, from 50 
to 75% of a ?nely divided siliceous material, from 0.5 
to 10% of a slow hydrating magnesia burnt at a tem 
perature above 1200° C. and having a speci?c surface 
within the range 1000-5000 cm.2/g., a porosity produc 
ing agent in the form of alkylarylsulfonate in an amount 
of 0.1 to 6% by weight, based on the solid components - 
of the concrete mixture, and a setting regulator, adding 
water in a quantity sui‘?cient to form a slurry, and sub 
jecting the concrete mixture so obtained to a steam 
curing treatment under a pressure of about 4-10 kg./cm.'e‘ 

16. A process for producing steam-cured porous light 
weight concrete, which comprises forming a mixture of 
the following: 

Parts by weight 
Sand _______________ .._ 100-300, preferably 165-225 
Portland cement _______________________ .._ - 100 

Water ______________ __ 100-250, preferably 148-215 
Burnt magnesia _________ .._ 2-10, preferably 4-8 
Aluminum powder _____________________ __ 0.1-1.0 

adding water in a quantity suf?cient to form a slurry, 
and subjecting the concrete mixture so obtained to a 
steam-curing treatment under pressure. 

17. A process for producing steam-cured porous light 
weight concrete which comprises forming a mixture of 
the following: _ 

Parts by weight 
Burnt shale __________ __ 150-400, preferably 200-350 
Unslaked hydraulic lime _________________ __ 100 
Water 150-300 
Aluminum powder _____________________ -_ 0.1-0.5 

Burnt magnesia ________ __ 3.5-10, preferably 8-9 

casting the mass in molds, and subjecting the concrete 
mixture so obtained to a steam-curing treatment under 
pressure. 

18. A process for producing steam-cured porous light 
weight concrete which comprises forming a mixture of 
the following: 

Parts by weight 
Portland cement ______________________ __ 50-100 

Lime, slaked _________________________ -- 0-50 
Fine sand 100-200 
Fly ash or burnt shale __________________ __ 0-100 
Dolomite, burnt _______________________ __ 10-30 
Water 100-200 
Light aggregate, for example, expanded clay 

or shale 400-1000 

?lling said mixture into molds under vibration and sub 
jecting said molds to a steam-curing treatment under 
pressure. 

19. A process for producing steam-cured porous light 
weight concrete which comprises forming a mixture of 
the following: 

Parts by weight 
Quartz sand 100-300 
Water 100-250 
Burnt dolomite ________________________ .. 4-20 
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and grinding the mixture to a speci?c surface of 1000 
5000 cm.'e'/g., mixing the sludge so obtained with 100 
parts of Portland cement, and subjecting the concrete 
mixture to a steam-curing treatment under pressure. 
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